In vitro carcinogenesis of mammary epithelial cells by N-nitroso-N-methylurea using a collagen gel matrix culture.
Carcinogenesis is a lengthy process which eventually culminates in the transformed phenotype, cancer. However, much remains to be defined about the process of transformation. In vivo models for the study of the carcinogenic process present limitations because it is not possible to detect the premalignant stages in the animals. An in vitro model, on the other hand, facilitates the study of the carcinogenic process because it enables one to dissect out the crucial events required for carcinogenesis to occur. As carcinogenesis is believed to be a multistep process; initiation, promotion, and progression, a multistep, in vitro system has been devised in our laboratory to mimic each of these stages. We have previously shown the formation of "microtumors" in collagen gels, induced by 7,12-dimethylbenz(a) anthracene. In the present study the direct acting water soluble, mammary carcinogen, N-nitroso-N-methylurea (NMU) was used for tumorigenesis of mammary epithelial cells in culture. Mammary epithelial cells from virgin Sprague-Dawley rats were propagated and exposed to single or multiple doses of NMU while growing as a monolayer in glass petri dishes (initiation). Initiation cells were then plated into a collagen gel matrix culture. Prolonged growth in the collagen gels afforded for the progression of the transformed cells into discernable microtumors in the three-dimensional matrix of the collagen. The morphology of these "tumors" was determined by histologic sections of the gels. Fewer, if any, such structures existed in the untreated gels.